Background {#Sec1}
==========

Since the first definition of Public Health Genomics (PHG) as "a multidisciplinary field concerned with the effective and responsible translation of genome-based knowledge and technologies to improve population health"\[[@CR1]\], the relevance of PHG education has been acknowledged elsewhere. In Europe, since 2008 the Public Health scientific community, starting from Public Health Training in the Context of an Enlarging Europe (PHETICE) project"\[[@CR2]\], has widely accepted that education and training of public health professionals should include "not only five core components of public health (epidemiology, biostatistics, environmental health, health service administration or management, and social and behavioral sciences referring to disease prevention and health promotion), but also critical new areas like informatics, genomics, communication, community-based participatory research, global health, ethics and last but not least policy and law"\[[@CR3]\]. This has been also acknowledged by the Working Group on Innovation and Good Practice in Public Health Education within the Association of Schools of Public Health in the European Region (ASPHER - <http://www.aspher.org/>), which included PHG within the European Core Competences for Public Health Professionals\[[@CR4]\].

With the advent of personalized healthcare and prevention, there is a need to prepare health care providers and public health practitioners to participate in research, evaluation and decision-making related to the use of genetic and genomic information in public health programs\[[@CR5]--[@CR7]\]. A set of core competences in genetics health care for health professionals has been recently defined by the European Society of Human Genetics\[[@CR8]\]. These competences should be: "identify individuals who may have or may carry a genetic condition; communicate information about genetics in an understandable, comprehensible and sensitive way, helping patients to make informed decisions and choices about their care; manage patients with genetic conditions, using accepted guidelines; obtain specialist help and advice on inherited conditions; coordinate care with other primary-care professionals, geneticists and other appropriate specialists; offer appropriate psychological and social support to patients and families affected by a genetic condition".

Previous literature on the topic\[[@CR9]--[@CR11]\] reported that medical doctors in general are not currently prepared to properly understand the significance of genomics to guide prevention or medical decisions. There are no studies, however, specifically investigating PHG training courses among the post-graduate medical schools in public health. This prompted us to carry out a study to assess the prevalence of on-going or planned courses on PHG among the post-graduate schools of public health in Italy, where current national policy envisages such need\[[@CR12]\].

Methods {#Sec2}
=======

We carried out a cross-sectional survey to evaluate the presence of teaching courses on PHG among the post-graduate schools of public health in Italy. Public health post-graduate resident trainings in 'igiene and medicina preventiva' (hygiene and preventive medicine), have a duration of five academic years and can only be entered by medical doctors. Questionnaires were sent by email on October, 1st 2012, to the Directors of the 33 post-graduate schools of hygiene and preventive medicine in Italy. We sent two reminders to increase the response rate.

We designed a questionnaire which investigated the following: (1) presence of a dedicated course in PHG, defined as a course focusing on any aspect dealing with the translation of genome-based knowledge and technologies in population health (e.g. from basic knowledge in genetics, to the ethical, legal and social issues, and organizational and policy issues) during the training period; (2) their exact content and (3) duration; (4) the academic year(s) in which the teaching course(s) take place; (5) modalities of exams; if there were no courses in place, (6) whether there was the intention to introduce it in the near future, and (7) whether the university had a full tenure in genetics, to investigate the potential relevance of the academic 'genomic environment' on the presence of PHG courses in the surveyed universities. Additional file[1](#MOESM1){ref-type="media"} shows the structure of the questionnaire.

We also calculated the cumulative h-index of the full team of academic members working in the university institutes of genetics. We identified eligible academic members through search of the university web pages at the same time the survey has been carried out. H-indexes were extrapolated from the ISI-Web of Knowledge database for each lecturer.

Results were reported as prevalence proportions and stratified according to the geographic areas (North, South, or Centre of Italy) of schools. Comparisons of categorical data were performed using the Pearson's chi-squared test. We analyzed data using Stata software (StataCorp. 2011. *Stata Statistical Software: Release 12*. College Station, TX: StataCorp LP).

Results {#Sec3}
=======

The response rate to the survey was 73% (24/33). Among the 24 respondents, six (25%) were located in the North of Italy, eleven (46%) in the Centre, seven (29%) in the South (29%). Among the non responders, five schools (55%) were located in the North of Italy, two (23%) in the Centre and two (23%) in the South.

Overall, 15 responding schools (63%) reported to have at least one course in place, while nine (38%) not. Four of these schools (27%) reported to have more than one PHG course during the five-years training.Of the nine schools that did not have a course on PHG, five (56%) were reportedly planning to introduce such courses in the near future; one school (11%) did not plan to introduce PHG teaching and one (11%) was unsure. The remaining two schools (22%) did not provide an answer to this question. Results are reported in the Figure [1](#Fig1){ref-type="fig"}.Figure 1**Answers to questions concerning the presence of teaching course(s) on PHG among the post-graduate schools of hygiene and preventive medicine in Italy (n=24), and (if the course(s) was not in place) the intention to introduce such courses in the near future.**

Among the 15 schools with at least one course in place, the detailed contents were: genetic tests and basic knowledge in nine schools (60%); the impact of genomics in public health in seven schools (47%); multifactorial diseases and gene-environment interactions in six schools (40%); predictive medicine in five schools (33%) (some schools had more than one course).

Nine out of 15 schools (60%) organized PHG courses of a duration of 5--10 hours; three schools (20%) \< 5 hours; and three schools (20%) \> 10 hours.

Most schools (8, 53%) offered the PHG courses in the first academic year. One school (7%) offered the course in the second year, one in the third year (7%) and one (7%) in the fifth year. Four schools (26%) reported to have more than one course across the five years.

Residents were tested in PHG at the end of the course through an oral exams in most of the schools (12/15, 80%); the exam was written in two schools (13%); one school (7%) had no examination.

We found a significant difference in geographic distribution of the PHG courses: 100% of the schools in the North reported having a dedicated course in place, compared with 71% of the South and 36% of the Centre (*p* = 0.03).

Neither the presence of a full genetics tenure in the university, or the cumulative h-index of the genetics institute were significantly associated with the presence of a course on PHG in the surveyed universities (data not shown).

Discussion {#Sec4}
==========

The integration of genomics in public health has the potential to improve the efficiency of health systems, but to reach this goal the development of suitable health care workforce is needed. The medical education in the genomic field is elsewhere acknowledged as of cornerstone importance to train health care practitioners in PHG\[[@CR4], [@CR7], [@CR8]\].

The aim of our work was to survey the education on PHG among medical doctors during their training course period as public health specialists.

To our knowledge, this is the first survey in Europe among public health schools. The results show that the presence of a course in PHG was implemented among over 60% of the participating schools, independently from the relevance of the genetics schools at each university. Additionally, among those that did not have any course in place, more than 50% declared the intention to introduce it in the near future. As expected, there were differences among geographical areas, with the total of Northern respondent schools claiming to have a dedicated course, versus only the 36% of centre schools and the 73% of southern schools.

However, more than 60% of the surveyed schools reported that the focus of their courses was traditional genetics, with only 47% focusing on the impact of genomics in the provision of healthcare, which is more relevant to public health practitioners.

In our study we were unable to detect any influence of a full genetics tenure in the university. This was somewhat expected in view of the very recent introduction of a policy of PHG in Italy\[[@CR12]\], released during the time of the survey has been conducted. We envisage that the awareness of the scientific community including Italian geneticists of the need of an integration of traditional genetics and public health will further increase in the near future.

In Italy, the *core curriculum* for the post-graduate schools of public health is currently under review. The present *curriculum* foresees one mandatory course in basic genetics at the 1^st^ year of training, and this is the place where half of the PHG lectures are offered. We believe, however, that in the forthcoming new *core curriculum* a larger and dedicated course should be included, in line with the recommendations of the ASPHER working group on Innovation and Good Practice in PH education\[[@CR4]\] and an international working group on PHG\[[@CR13]\].

Additionally, the testing method reported for most of the schools was oral exam, and this could be a problem in terms of objectivity of the results: we suggest the use of standard, written examinations, to better evaluate the achievement of core curriculum competences.

Caution is warranted in the interpretation of our results. Firstly, just above 70% of the schools responded to our survey: we believe this is a reasonable response rate, however some degree of selection bias might have been introduced, if schools that had courses in PHG were more likely to answer the survey as the topic may be of more interest to them. We might therefore have overestimated the proportion of schools where PHG courses are offered.

Secondly, the questionnaire was self-administered, hence inaccuracies might be present.

In conclusion, the results of this survey showed that a large proportion of post-graduate schools of hygiene and preventive medicine in Italy had PHG courses in place, with some geographic differences across the country.

Conclusions {#Sec5}
===========

We believe that the implementation of PHG education among medical doctors is needed to ensure the sustainability for the National Health System, and in this context the formalization of mandatory courses in PHG in the *core curriculum* of the post-graduate schools of hygiene and preventive medicine has the potential to improve the policies in this field.
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